Introduction
With the decline in tariff and non-tariff barriers to international trade, trade facilitation measures are increasingly becoming the focus of policy makers for the continued growth of trade (see for example, Wilson et al. 2003) . In a narrow sense, trade facilitation measures simply address the logistics of moving goods through ports and the documentation associated with cross-border trade. The present paper focuses on the number of documents required to export and import.
However, instead of taking the number of required documents as a measure of trade facilitation itself, we focus on the associated time cost. Specifically, we analyze the relationship between the number of documents required to export and import and the time it takes to complete all procedures to trade (henceforth, time cost). What is the nature of this relationship?
In answering this question, we follow a novel approach in suggesting that the impact of increased documentation on the time cost may not be a simple positive one; that is, the size of the impact is likely to depend on how efficient the underlying system is in supplying the required documents. To this end, we make two plausible hypotheses regarding the level of development of the economy and the size of the economy. First, the relatively rich countries are likely to invest more in the underlying system of documentation and hence the increase in time cost associated with a unit increase in the number of required documents is likely to be smaller for them than for the relatively poor countries. This is a fairly obvious mechanism.
The second hypothesis is less straightforward. A number of studies have shown that small countries trade more as a proportion of their GDP than the large countries. In fact, trade openness is one of the few cases where country size seems to matter for economic or even social variables.
1 One argument here is that smallness of markets limits the exploitation of economies of scale, forcing the smaller countries more than the larger countries to expand market size through international trade beyond their political borders (Alesina 2002, Alesina and Wacziarg 1998) . If trade is more important to small compared with large countries, we might suspect that the relatively small countries are more likely to invest in efficient documentation system. Hence, it may be that a unit increase in the number of required documents leads to a smaller increase in the time cost in the relatively small countries. However, it is possible for factors to mitigate efficiency of trade facilitation in the relatively small economies such as financial constraints. We explore these possibilities in the conceptual model.
We test the two hypotheses mentioned above using panel data on 125 countries for which data are available on our main variables. The regression results strongly confirm both the stated hypotheses.
The present paper is restricted to only one aspect of trade facilitation; that is, the number of documents required to trade and the associated time cost. The importance of this aspect of trade facilitation cannot be denied, although formal empirical work in this area is still in its infancy. For example, a recent study by Djankov et al. (2010) uses the same time cost measure as we do in the present paper and finds that it has significant effects on the volume of trade. The study estimates that for each additional day that a product is delayed prior to being shipped reduces the volume of trade by more than one percent. Alternatively, each day is equivalent to a country distancing itself from its trade partners by about 70 kilometers on average. In another study, MacPherson (2008) looks at Canadian exports to the US and how these were subjected to more customs delays following the implementation of the U.S. Bio Terrorism Act (BTA) in
2002. The study estimates that sales losses due to customs delays increased from $14,000 per firm in 2001 (before BTA) to $55,000 in 2005 (after BTA), and the bulk of this increase in sales losses is attributed to BTA. Also see for example, Liu and Yue (2013) and Freund and Rocha (2010) . The present paper complements such studies in highlighting an important determinant of the time cost of clearing all the required procedures for shipment.
Notwithstanding the importance of time costs of shipments and the number of required documents, trade facilitation extends to a number of other dimensions that we do not include in the present study. The traditional view of trade facilitation focuses on transactions at the border, such as documentary requirements, transparency of customs clearance and transit procedures, and disciplines on fees and taxes. However, there is also a more comprehensive approach to trade facilitation in the literature which covers all types of costs that traders and producers face from production until the delivery of their goods and services to the overseas buyer. Hence, this broader view of trade facilitation includes all the transaction costs both directly and indirectly associated with the trading process. Examples include costs associated with internet availability (Freund and Weinhold, 2004) , quality of roads connecting factories to ports (Blyde and Iberti, 2014) , security concerns not just at the border but also in terms of higher insurance costs, etc.
( Walkenhorst and Dihel, 2006) , and standards harmonization and automating customs procedures (Herter et al. 2001) . Hence, our results discussed below should be treated with due caution and not generalized to other aspects of trade facilitation without further analysis. For example, standards harmonization could reduce time cost of shipment clearance, but this effect could vary depending on the overall efficiency of the customs procedures. Much like our case, the relationship between standards harmonization and the time cost of shipment clearance could vary between rich and poor countries and between small and large countries. However, this is an empirical issue that requires validation or rejection.
Conceptual Model
Evaluating the relationship between the numbers of documents required to import or export and the time cost can provide some insight into the efficiency of trade facilitation. While a positive relationship is duly expected -more documents should imply greater costs -we also uncover how this relationship changes along the dimensions of country development and size. The connection between country development and the number documents -time cost relationship is rather straightforward. Developed countries have the resources to improve the underlying system of documentation relative to less developed countries. This may also involve computerizing the same number of documents leading to increases in overall efficiency of trade facilitation. Thus, it is entirely feasible that the increase in time cost associated with a unit increase in the number of required documents is likely to be smaller as the income level of the countries rise.
The effect of country size on the efficiency of trade documentation can be more complex.
On one hand it has been established that smaller economies have a stronger incentive to engage in trade. Given the presence of small markets in small economies, looking beyond the country borders may be necessary to exploit economies of scale. Thus, it is in the interest of the smaller economy much more than of the larger economy to invest in an efficient documentation system.
Additionally, smaller economies tend to have less bureaucracy and typically have more efficient methods of tax collection than larger economies (Alesina et al., 2005; Amin and Haidar, 2013 controlling for a number of variables discussed in detail below.
The panel nature of the data allows us to control for all unobserved and time invariant country specific factors through country fixed effects. Similarly, we are able to control for all time or year specific factors common to all countries through time fixed effects. That is, the regression results discussed below are obtained from fixed-effects panel data estimation method. 2 However, given the short span of the panel data, there is not enough variation over time in either the income level or country size measured by total population. Hence, the variation in the effects of the number of required documents to trade on the time cost across countries that are at different levels of income and total population (country size) is estimated with income and total population assumed to be constant over time; only the number of required documents is allowed to vary temporally. This is discussed in more detail below. Note that since we control for country fixed effects, we cannot recover from the regressions the estimated impact of population and income on the dependent variable. What we can recover from the regressions is the estimated impact of the number of required documents to trade on the dependent variable and how this impact varies between countries at different levels of income and population.
All regression results discussed below are obtained using the Ordinary Least Squares (OLS) estimation method. All standard errors used for computing the significance levels of the estimated coefficient values in the regressions are Huber-White robust and clustered at the country level. Throughout the paper, significance level is denoted by *** (1 percent or less), ** (5 percent or less) and * (10 percent or less).
A formal definition of all the variables used in the paper is provided in Table 1 . Summary statistics of the main variables and the correlation between the main explanatory variables are provided in Table 2 and Table 3 , respectively.
Dependent variable
The dependent variable equals the log of the time (recorded in calendar days) it takes to clear all procedures to export and import (Timeit). The subscripts i,t denote the country and year, respectively. As mentioned above, the time span for the variable is 2005 to 2010. However, since
we use lagged values of the explanatory variable, number of required documents, we lose the first year (2005) In the full sample, the mean value of Time equals 3.98 and the standard deviation is .51.
Averaging over all years, the value of Time is highest for Iraq (5.27) and lowest for Panama 
Main explanatory variables
Our first explanatory variable is the (log of) number of documents required to export and import as measured by the World Bank's Doing Business project (Documents 
Other explanatory variables
The remaining explanatory variables in the regression results discussed below are motivated to guard against the potential omitted variable bias or spurious correlation problem. We would like to mention here that our main focus is on the interaction terms in the equation above. That is, how the relationship between the number of required documents and the time cost varies across countries at different levels of income and population. The chances of spurious correlation for our interaction terms are less severe than it is otherwise the case with level variables. For example, it is plausible that the relatively richer countries have less corruption. So, our income variable could easily pick up the effect of corruption (if any) on the dependent variable.
However, there is little theoretical or empirical reason to believe that corruption should affect the strength of the relationship between the number of required documents and the dependent variable. In short, while income may spuriously pick up the effect of corruption on the dependent variable, there is no reason to suggest that this holds for the interaction term also (Documents*Income picking up the effect of Documents* Corruption level). Nevertheless, we show that our results survive a number of controls such as for corruption, etc.
Our first set of controls includes the country and year fixed effects. As discussed above, these controls ensure that our main results are robust to all time invariant country specific factors (country fixed effects) as well as world-wide shocks to the dependent variable in a given year (time fixed effects). In short, what these controls imply is regressing changes in the explanatory variables on changes in the dependent variable. Such first-differenced regressions tend to suffer less from omitted variable bias problem than regressions based on the actual levels of the variables (cross-section data).
One could still argue that the differential effect of the required documents on the time cost across income and population levels could be spuriously driven by a non-linearity in the 
Estimation
Regression results for the main specification are provided in Table 4 . Regressing Time on
Documents without any other controls shows a significant positive relationship between the two (column 1). The estimated coefficient value of Documents equals 1.08, significant at less than the 1 percent level. As we argue below, the coefficient value implies a economically large relationship. Controlling for country fixed effects causes the estimated coefficient value of Documents to decline sharply to .331, but it remains significant at less than the 1 percent level (column 2). Given our double log specification, the estimate implies that a 1 percent increase in the number of required documents (without logs) leads to .331 percent change in the time cost of shipments (without logs). Alternatively, moving from the smallest value of Documents in our sample to its largest value is associated with an increase in the time cost of shipments (without logs) that equals about 69 percent of its initial value. This is an economically large effect.
Controlling for time fixed effects causes the estimated coefficient value of Documents to decline to about half its value from .331 above to .161 (column 3). However, the coefficient value is still economically large and statistically significant at the 1 percent level. What the results show so far is that the number of required documents to export and import is strongly positively correlated with the time cost of shipments, notwithstanding the fact that our measure of time cost includes various factors such as time taken for unloading the cargo that has nothing to do with the number of required documents.
We now explore how the Time-Documents relationship highlighted above depends on the income level and country size. To this end, we add the interaction term between Documents and Population and the interaction term between Documents and Income separately to the specification above. Regression results in column 4 (of more positive at relatively low levels of income than at relatively high levels of income. That is, the estimated coefficient value of Documents*Income is negative and statistically significant at the 5 percent level (column 5). Given that some studies show that smaller countries are somewhat richer, it is best to control for both the interaction terms simultaneously to guard against either of income or population (or both) picking up the effect of the other. Controlling for both the interaction terms simultaneously we find that it is indeed the case that individually controlling for the two interaction terms tends to bias their estimated coefficient values towards zero. That is, in column 6 where we add both the interaction terms to the specification, the estimated coefficient values of both the interaction terms are economically large and statistically significant at less than the 5 percent level. Further, consistent with our initial hypothesis, the effect of required documents on the time cost is positive but significantly larger at the relatively low levels of income and at relatively small population levels. In other words, our results do not reject the claim that the relatively rich and relatively small countries are more efficient (in terms of the time cost) in their documentation process. Furthermore, our empirical results seem to suggest that financial constraints faced by the relatively small economies do not limit their ability to invest in increasing their efficiency in trade facilitation. Financial constraints in smaller economies may be offset by lower levels of bureaucracy and increasing efficiency of tax collection and the process of policy consensus and implementation as explained in the conceptual model.
We complete the description of our results for the baseline specification by adding the square of the number of required documents to the specification above. Regression results confirm that doing so makes no difference to the qualitative nature of the results discussed above (column 7).
To get a sense of the magnitudes, consider the slightly more conservative estimates for the interaction terms obtained in column (6). Now consider a move from the smallest to the highest value of Documents in our sample. What is the estimated impact of this on Time and how much does this effect vary with the income level and the population level? Focusing on income level first, the change implies that for an average sized country (population fixed at its mean value), the consequent change in Time equals .87 units (against the sample mean of 3.98 of Time) or 1.7 standard deviation units of Time for the poorest country in our sample, The stated change is significant at the 1 percent level. In contrast, the change in Time when we move from the lowest to the highest value of Documents for the richest country in the sample is actually negative (statistically insignificant at the 10 percent level) and equals -.39 units ( The results above strongly confirm that the relationship between increased documentation and the time cost in exporting and importing is not a simplistic one; it depends strongly on the income level and the size of the country.
Robustness of the results for the interaction terms discussed above is confirmed in Table   5 . The table provides regression results adding the remaining controls discussed in the previous section to the specification discussed above. Briefly, the additional controls in the table include the interaction terms between Documents and corruption, business climate, ethnic fractionalization, quality of democracy, main religious group in the country, and the tariff rate.
Regression results adding these controls sequentially to the specification above are provided through columns 1-5, Table 5 . These results confirm the findings discussed above qualitatively and also quantitatively. That is, adding the mentioned controls only serves to strengthen our main results -the estimated coefficient values of our main interaction terms are only increased (in absolute value) (column 7 in Table 4 vs. columns 1-5 in Table 5 ).
For the various controls discussed above, we find that they have little effect on the dependent variable. This is not too surprising as we stated earlier. That is, while corruption for example, may be expected to be well correlated with the time cost of shipments, there is no strong reason why the strength of the relationship between time cost and the number of required documents should vary with the level of corruption.
We conducted additional robustness checks. First, we replaced the measure of trade openness, Tariff rate, with (log of) ratio of merchandise trade to GDP ratio (average value over [2001] [2002] [2003] [2004] [2005] . We also controlled for the (log of) ratio of services trade to GDP ratio (average value over [2001] [2002] [2003] [2004] [2005] interacted with Documents. However, neither of these modifications had any effect on the results discussed above qualitatively. Second, we experimented with using a Regression results using these dummy classifications are provided in Table 6 and these are qualitatively similar to the ones discussed above. For example, consider the baseline specification discussed in detail above that includes the two interaction terms, country fixed effects and the year fixed effects (column 6 of Table 4 and column 2 of 
Conclusion
The paper shows that the number of documents required to export and import do add to the time cost of shipments, but this positive effect varies sharply depending on the income level and the size of the country. Simply comparing the number of required documents does not give us an accurate picture as to which countries face higher time cost of shipments. More broadly, simply comparing input-based measures across countries or over time may not give us an accurate picture of the actual quality of the business climate as experienced by the private agents. We hope that the present paper inspires future work to better understand how input-based measures need to be interpreted in terms of their impact on the functioning of economies. 
